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Activity of HSBE

Efforts for close visual inspection of the Tatara
bridge cables

Upon inspecting the surface of the polyethylene-coated
cables (168 cables in total) of the Tatara Bridge (a cable-
stayed bridge with a length of 1,480 meters), microcracks
were observed in some areas. A more detailed investigation
was carried out up to a height of 2 meters from the road
surface, revealing similar cracks in 47 cables.

These cracks were predominantly found at circumference
and bottom of the indent of the cables, with a concentration
on the upper side between the side spans. Cross-sectional
observation was conducted on 24 of the 47 cracked cables by
drilling into the 10 mm-thick surface coating. This revealed
"peach marks,” characteristic of fatigue cracks. The
maximum crack depth was 4 mm. In addition, two of the
drilled cables showed partial presence of white rust and rust
on the steel wires.

To assess internal corrosion beneath the cable coatings, eddy
current flaw detection testing was performed up to a height of
3.5 m from the roadway. The test identified 11 cables in the
side spans exhibiting indications of zinc coating depletion,
suggestive of internal corrosion. These results corresponded
closely with visual inspection findings.

Since the current inspection area was limited to sections
accessible from the road surface and the cause of corrosion
could not be determined, HSBE developed a new inspection
device capable of collecting data from higher locations and
conducted a field test on the actual bridge.

Moving forward, HSBE plan to use this newly developed
inspection device together with regular inspections to
examine both the outer and inner surfaces along the entire
length of the cables.

BE-2 AV T MINTEOBE L HIFLE O F R
Photo 2 Crack Formation in Indented Sections and
Condition of Steel Strands After Drilling
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Activity of HSBE

Cable tension measurement with smartphone app
in cable—stayed bridges

Honshi-Expressway Bridge Engeering(HBE) conducted the
demonstration test of cable tension measurement with
smartphone app in Hitsuishijima and Iwakurojima bridge,
which is one of the Seto-Ohashi Bridges.

The cable tension is calculated by using the natural
frequency and characteristics of the cable. Natural frequency
is determined by measuring the vibration of the cable with an
accelerometer and carrying out fast Fourier transform with an
FFT analyzer.

However, while this conventional method enables highly
accurate measurement, it requires two measuring instruments,
an accelerometer and an FFT analyzer, which are expensive
and difficult to handle on actual bridges.

Therefore we conducted the cable tension measurement with
“Tension Reader”, which can measure the acceleration and
natural frequency for suspender ropes in suspension bridges
with a smartphone, and compared with the conventional
method to improve the economy and workability of cable
tension measurement in cable-stayed bridges.

Figurel and 2 show the cable position numbers and the cable
tension calculation results (excerpt) by using the conventional
method (FFT analyzer) and Tension Reader.

We found that the cable tension at some cables could be
measured with high accuracy by using Tension Reader. On
the other hand, there were some cables which could not be
calculated accurately because the cable length is short (N0.9-
No.14). In the future, we plan to verify the applicability range
of Tension Reader to cable-stayed bridges and continue to
study the combination of Tension Reader with the

conventional method.
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Photo 4 Damage to the base of the Pier 3

Project in Japan

Temporary opening of Twin
(Nakanotonodo Bridge)

Bridge Noto

Nakanotonodo Bridge, also known as Twin Bridge Noto,
connects Nanao City to Notojimatori Town in Ishikawa
Prefecture. The bridge was built between 1992 and 1999, and
is now used as the farm road bridge, managed by Nanao City.
In addition to being used as a road for islanders and
transportation of agricultural products, it’s also used as a
cycling road and an access road to the Notojima aquarium on
the Noto Island. It is a prestressed concrete bridge spanning a
total length of 620 meters, consisting of a continuous three-
span 450-meter cable-stayed bridge and a continuous two-
span 170-meter box girder bridge.The Noto Peninsula
Earthquake, with a magnitude of 7.6 and a depth of about
16km, occurred at 16:10 JST on January 1, 2024. In Wajima
City and Shiga Town of Ishikawa Prefecture, a Japanese
seismic intensity of 7 was observed. There were some
damages, including a vertical displacement of approximately
40cm between the abutment and the girder due to the breaking
of bearings and dropping of the girder, breaking and
deformation of reinforcing bars at the base of the pier, and an
exposed prestressing steel of the box girder. Therefore, it was
necessary to take measures to close the road.

Ishikawa prefecture carried out emergency works under
contracts from Nanao City. Since this bridge is positioned as
an emergency transportation road, it was decided to be open
for provisional service. There were some issues in carrying
out the emergency works, such as transporting materials over
the sea and at heights, and the presence of power cables inside
the girder. However, due to the cooperation of the
constructors and all parties involved, it was opened
provisionally as one-lane alternating traffic with a weight
restriction from 16th June, 2025. Ishikawa prefecture strive
to achieve the full restoration as soon as possible.

(This information was provided by Ishikawa prefecture.)

BE-5 FEMTRE O SERBL
Photo 5 Damage to the end of the box girder
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Overseas Project

| Suspender ropes replacement and rehabilitation
of the main cable on George Washington Bridge

George Washington Bridge is a suspension bridge with
the length of 1,450m and located in New York, USA. The
upper and lower level of road was opened to traffic in 1931
and 1962, respectively. The $2 billion “Restoring the George”
program is one of the most comprehensive rehabilitation
since the bridge opened 94 years ago. It touches nearly every
major component of the bridge and connecting roadways on
both sides of the span, addressing wear and tear from the
approximately 100 million vehicles that use the crossing
annually. The entire program is expected to be completed in
2030. The suspender ropes replacement and rehabilitation of
the main cable is the largest and most impactful project. The
scope of rehabilitation is as below.

(1) Replacement of all 592 suspender ropes and handrails,
main cable rehabilitation, security enhancements, upper
level sidewalk replacement, etc.

(2) Installation of state-of-the-art dehumidification systems
for the main cables, as well as the anchorages, which
will maintain a 40% humidity level in order to limit
potential corrosion.

(3) Installation of state-of-the-art acoustic monitoring
system throughout the main cables in order to monitor
number and location of potential wire breaks in the
future and help track the condition of the main cables
moving forward.

Replacing each of the bridge's 592 suspender ropes was a
complex, meticulous process over seven years. At each panel
point along the bridge, crews secured temporary ropes being
replaced as well as the adjacent panel points to support the
bridge’s weight at that location, then disconnected and
removed the original ropes. Crews then installed and secured
the new ropes to the span’s girders, finally disconnecting the
temporary ropes. The work was accomplished while allowing
traffic to continue flowing across the span. The suspender
ropes range in length from 11m to 205m. The replacement
work started in 2018 September and finished in 2025 March.

As to the rehabilitation of the main cable, the 26,474
compacted wires within each cable were recoated and
rewrapped. To further extend the lifespan of the main cables,
a new elastomeric wrap was added, along with a new
dehumidification system to reduce moisture within the cables.
(This information was provided by Port Authority of NY
&NJ.)
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Photo 7 Recoating of the main cable

It is available on the web

(with back numbers) !!




) Sy D% By

[ NAO—RAMBIZE TS 3 —dE

(RY9T—TV)

ATz —TFT DA T — A MEIX, FREZEE
1210m @ M T, 1997 I HEBALG L E L7, A6,
BN RN E L | WSRO T U LA R CHE D
T AT 2m(+0.9m) 2L T & HHEIE T, E72, Wil
DT T LA VIS =3 RE SN TEY |
AT HL (ROIREY) 12 & D AR AL 2 Hifl L, RS
JBUZ K DERSOD R BT R T DS & 7e > TV ET,

% 25~30 =ik 6|, BlGhE TR #E7e & 0 /X —
DAV TF U ANRKEL>TWET, 2024 FEIC
Horno | Z 73— NHefE S 41, 2026 41213 Veda il
DHE U NR—PNUESNDFETT, X /3— T4 L
TRERRF L o TWE LTS, BEELNRE L FEX
N—ZANIEFNRGR R0, HET ey =7 FTIEE
< OFMEICEE LE L,

1 OBUEIT, T LA ETH = [HE L
TWOHIRT Z 7y FOMET Lz, BiRliBEEZ&
THOIT, BEREFIZZ T MEASNTED, Uy v
XML THETSZENRATRET L, BRiEdME
X, BT O LERH Y E LT,

2 OUEIL, BN X =i 27200
V7T 4 78— L ROETEREZRATHZETL
720 BEITBHEIZ W T T 7> b EEAR— RN E
HIFENRTHY 736 BEE 11 b OMEICIHAZ D
NWAMERHY F LT,

3 ORLEIE. SR A Mk E CREAT HIEE RO
FHZETLE, Uy o FEMEENEMHEE LY
Y UFICEVEREABFICE TS E L, TOR’IC
ﬁ;ﬂ~m@%ém\1%fé@%&&%ﬁﬁbmi
L7z,

FDH%IZ, MRKOBETHDLT LA PNEEOER
SRR OMEN G E V£ LTz, 216 A BRIRMEIL, IF
WIS WRBIEEZ L > T RYVHILESNLE Lz, B
SRR O JEIDITIE, ZHOSMHMBEY Zh b & RET
DBENRH Y F L7, BB, ESNT-F /=3
RE SN W T Z 7y RO ITFONE LI, 20
B, BHLOBRMEIC 77 U FMEAIZLEEATL,
BORHARIIBRIE SN TR Y . REIOBIERFIZ X 73—
OEAF LI LV EEIZR D LHOBE SN TV ET,
(RFLFIX, AUV =—T ViERAN LR E F
L7=.)

T8 A 2— A
Photo 8 High Coast Bridge

(-3 Z 3 — KO Z & Ml

Fig.3 Side view of damper and steel structures

Overseas Project

| Rehabilitation of hydraulic dampers on the High
Coast Bridge in Sweden

The High Coast Bridge is a suspension bridge with a center
span of 1210m. The bridge is located in Sweden and was
opened to traffic in 1997. The bridge is a suspension bridge
with no vertical bearings at the pylons and can move almost
2 meters (+- 0.9 m) in longitudinal direction at each abutment.

The bridge is equipped with hydraulic dampers at each
abutment that dampen fast movements from traffic
(vibration) but allows slow movements from temperature and
wind. After 25-30 years of opening, the dampers are in need
of maintenance that cannot be carried out on site. In 2024, the
dampers on the Hornd side were renovated, and in 2026, the
dampers on the Veda side will be renovated. The bridge was
prepared to allow and enable the dismantling of the dampers
but nevertheless the project was full of challenges. The
dampers are heavy and the space available is very limited.

The first challenge was remove the steel construction
holding the damper at the abutment. Due to protect the
prestressed bars from corrosion, they were injected at
construction which made it impossible to dismantle them by
using a jack. The bars had to be cut with cutting torch.

The second challenge was to design a lifting beam and
running stroller that was small enough to fit above the steel
construction holding the damper but strong enough to
withstand the forces. The steel construction weighs 11 tonnes.

Next challenge was to find a solution to lower the steel
construction to the ground. A specialized jacking firm with
self-developed jacks did the job with perfection. The dampers
were then removed and sent to a workshop for a total
refurbishment.

Now the biggest challenge could start. The removal of the
prestressed bars in the abutment. 216 bars were drilled with
very small margins. There is a lot of reinforcement around the
bars that had to be protected. Finally, the refurbished dampers
were put back in place and the steel construction mounted but
this time the new prestressed bars were not injected. They are
dehumidified so the next time the dampers will have to be
dismantled it will be much easier.

(This information was provided by Trafikverket, Swedish
Transport Administration.)
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Photo 9 Removal with lifting beam
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Photo 10 Removal of prestressed bar by drilling
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Photo 11 Plenary keynote

International Conference
IABSE Symposium 2025, Tokyo

From May 18-21, 2025, the International Association for
Bridge and Structural Engineering (IABSE) Symposium
2025 was held in Tokyo, Japan.

IABSE was founded in 1929 as a forum for the
dissemination of various technologies and research results
related to the planning, design, construction, maintenance and
repair of civil engineering structures, and is held annually
with congresses and symposium.

Under the theme "Environmentally Friendly Technologies
and Structures — Focusing on Sustainable Approaches”, this
year's symposium had 416 presentations about following
topics; Green Infrastructure, New energy facilities, Carbon
neutral technologies, SDGs, Timber and other natural
materials, Disaster Resilience, Sustainable structures and
projects, Advanced design and structural analysis,
Technologies in construction, operation and maintenance,
and Digital twin & Al. There were presentations of research
and lively discussions in a wide range of fields from
construction to maintenance.

Honshu-Shikoku Bridge Expressway Company (HSBE)
exhibited the maintenance technologies for long-span bridges.
Also, HSBE held the technical tour at the Akashi-Kaikyo
Brige on May 23.

The next IABSE symposium in 2026 will be held in
Copenhagen, Denmark.
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Photo 12 Technical tour on Akashi-Kaikyo Bridge



